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SPECIFICATION 3. DETAWLED DESCRIPTION OF THE INVENTION

1. TITLE OF THE INVENTION

Video signal combining device
2. SCOPE OF PATENT CLAIMS

A device for combining a single video signal by
switching and selecung between a binary video sig-
nal, for wext, graphics, and the like, that is spuciured
from binary values for white levels and black lsvels,
and 1 different video signal thart is not said video sig-
nal; said video signal combining device characterized
in thar if comprises means for measyring the Ume
difference berween occurrences of synchronizarion
fiming that 15 4 reference and synchronizanon uming
that is exwracted from said binary video signal; selec-
tion delay means for selecting the appropnate tap of &
muluple tap delay line that uses logic ICs thar pro-
vide smounts of delays of amounts thar offser the
ume diffcrence between the synchronization phases
of the aforementioned binary video signal and other
video signal, based on the megsyremeny results of the
aforementioned means; and videa signal combining
means for ourputting a single video signal by
swiiching operadon of the binary video signul syn-
chironized relalively, including the synchronization
signal from the aforemenrioned muluple 1ap delay
line, and the vidco signal that is used as the reference.
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The present invention relates w video signal

combining devices capable of synchromizing the -

phases of video signals, and combining video signals
using these video signals for which the phases have
been synchronized, when there are, between video
signals, phase differcnces thar are either constant or
that includes a ume-varying component.

Switching and combining video signals requires
the synchronization phases of the respective video
signals 1o mawh, where if there 1s a phase difference,
then the phase of the synchronization signal in the
combined video signal will be discontinuous ar the
cul over point.

In such a case, displaying the combined video
signal on a receiving device causes “screen distor-
tion” 1o appear on the screen because of the disrup-
tion in the horizontul scan becuuse, in fypical recetv-
g devices, the aforcmennuned discontinuity is de-
wced by the automatic frequency confrol circhir
(hereinafier termed the “AFC circuit”) that controls
the honizantal scan.

In thus case, the AFC circuit inseriing a new syn-
chronjzation signal afier the switchover point solves
thc ~xcreen distoruon,” but if the AFC circuit is a
circuir, for example, with a large time constant, then
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an extended penod of time will be required before
stabilization.

Al this 1ime, when one considers combining a
video signal A with a video signal B 1o combine a
video signal C, then if the video signal A always
leads, in wrms of the phase, the video signal B by a
constant time To, then the combimng operation
should be performed afier putung vnly the video sig-
nal A through a fixed delay line, with a delay amount
of Ty, privr 1o combining.

However, if, of the video signal A and the video
signal [B], at least one of these signals is a playback
signal from, for example, a VCR, so that there will be
the unavaidable vanabilily over time between the
relative phase difference between the video signal A
and the video signal B when there is vanability on
the nme axis due to variability in, for example, the
mechanical rowanon ol the rolaling eleciromagnetic
head, this [variability] cannot be curtecied by a con-
stant delgy line. )

Additionally, there will always be some variabil-
ity on the ome axis due o variability in rotapon, in
the oulput signal from the recording playback cirtuit
that has a constant component, and even if the accu-
racy of the control of the speed of roration were high.
there 15 @ hmn o the reducton in the vanability on
the time axis, and the complexity of the control sys-
tem would grow commensurately with the degrec of
improvement, resulring in huge increases in size and
cost.

On the other hand, there are also devices that use
a wechmque wherein reladve phase ditferences are
offset through varying the amount of delays depend-
ing on the relative phase differences detecicd be-
tween a video signal A and a video signal B that have
been synthesized by passing the ourput of the re-
cording playbuck circuit thar has a rofating element
through a delay line that has a broad band of variable
delay for analog signals.

However, in this case¢, not only are adjusiments
exwemely difficult for analog signal broad band vari-
able delay lines, bur also the equipment is large and
complex, and thus expensive, and while [such
cquipment) is used in public television broadcasting,
the equipment is not suitable for typical home videa
devices.

Given this, the present invention focuses on the
fact that ir is exmemely common that, of the video
signuls [0 be combined, vne of the signaly comprises
only binary values of black and white, such as for
text or graphics, 1o provide a video signal synthesiz-
ing device that can be provided as a small and inea-
pensive umit, so as o be possessed by individual sub-
scribers, terminsl devices that combine together two
video signal> such a> u video signal A that i> required
in a video communications syslems such as the recent
CAl, medical video system, or CCTV, and a binary
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video signa) B, wherein, of the vidco signal A and the
binary video signal B, af least ane is from a playback
device such as a magnenc disk or a VCR.

Nexl, fo explain an example of embodiment of 2
view signal combinung device as set forth in the pre-
sent invention, with refercnce 1o the drawings, Figure
1 1s & block diagram illuswrating the structure in one
example ot cmbodiment, where, in Figure 1, V, and
V; are input video signals, and V3 is an oulpur video
signal.

The inpur video signal V» 15 a binary video sig-
nal, such as for text or graphics, comprising the two
values of "Whiwe" and “Black” (hereby termed the
“binary video signal”), where, to summarize the op-
eration [thereof], with input vidco signal Vi used as
the standard for the video signal phase, the vanable
time cumponent in the phase difference is offset
through switching taps in a muli-tap dolay line so as
1o climinare the phase difference between the syn-
chronizanon signal of the 1nput video signal V, and
the synchronization signal in the binary video signal
V. bascd on the phases of the video signals.

Explaining in greater detail below, the smucture
15 such that the input video signal Vy, which s input
into one input terminal, is split in two, with one part
being input inte the synchronizanon scparating cir-
cuit 11 and the other part being seat into the constant
delay hine 19.

When the input video signal V, is inpur into the
aforementioned synchronization separating circuit 11,
the synchronization signal is catracled therein, where
the structure 15 such that this exracted input video
signal V, synchronizarion signal is sent to a phase
comparator circut 12.

The swucture is such that the binary video signal
Va that 1s input from the other input erminal 1s also
split into fwo, in the same manner as for the input
video signal V,, with one part being senr 1o a syn-
chroaizarion separating circuit 13 and the other pan
being sent 1o a binarizang circui 16.

The structure is such that the binary video signal
V. that is senl (o the synchronization eawacung cir-
cuit 18 has the synchronization signal exwacied
therein, where this extracted binary video signal V;
synchromzation signal 1s sent to the phase compun-
son circane 12,

The structure is such that the phases of the input
video signal V, and of the binary video signal V, are
compared in this phase comparing circuit 12, and
information indicating the relative phase difference is
sent to the phase difference calcularing circuit 14.

The stracture is such that the relauve phase dif-
fereuce is calculared using measurement clock pulses
m the phase difference calculating circuit 14, and
such thay the results are sent w0 a delay line conmrol
circue 15,
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The structure is such thar this delay line conrrol
circuit 15 determines, from the measurement Tesulls
by the phase difference calculating civcunt 14, the
degree by which the binary video signal Vy must be
delayed 1 order to offser the relative phase differ-
ence, and selects, Trom among the taps in the mulu-
1ap delay line 17, the 1ap that can produce the appro-
pnare delay ourput.

On the other hand, the binanzing gircuir 16 is 2
circut that converts into the digual signals of “0” and
1" the binary video signals thas are spructured from
standard televisions signal levels, where the input
signals info the binarizing circuir 16 are the binary
video signal V, and the binary video signal V: syn-
chromzauon signal H; from the synchronization scpa-
rating circuiy 13.

- The output signal generated from the outpul side
of the wriing circwl 16 is a signal S, thar has been
binarized, where tus signal S; includes binary dara,
which i> the video pan of the binary vidco signal Va,
and inverted synchronization signal data.

Examples of waveforms 1llystrating the relation-
ships between the aforementioned binary video signal
V,, the synchromzation signal thereof Ha, and the
signal S; are shawn as (Va), (Ha), and (8,) in Figure
2

Note that the ourput signal S, of the afaremcn-
tioned binarizing circuyr 16 s such as is sent to the
muluple tap delay line 17, and given this, selectiag
the 1ap as described above causes [the signal §,] w0 be
output afior receiving a delay of un amount of the
cancels out the relative phase difference between the
inpur video signal V, and the binary video signal Vs,
s0 that the oulput signal Squcgoe 1S Outpul 10 the syn-
chronization sigral decoding circuit 18.

Al this poinf in time, the ourput signal Szis in a
state that does pot have a ame-varying components
for the phase diffecence with the inpuar video signal
D, [sic], and thus 1n the synchronization signal de-
coding circuit 18, the synchronization signal that is
extracied from the nput video signal V, is used as 4
base 1o identify the synchronization signal withia the
video signal S, of the muluple wp delay line 17, 10
separale and invert the same,  thereby decode the
signal S 1n the form of a standard tclevision signal
through adding these signals aside from the synchro-
nization signal, or i other words, through adding the
video part.

Figure 3 Jlusmaws an example waveform illus-
wating the relationships between the aforementioned
signal Sy, the gate signal G that 1s used for synchroni-
zation identification, generated from the synchroniza-
tion signal H,, and the aforementioned signal S;.

While there is no time-varying component in the
relative relufionship between the sforementioned in-
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put vidoo signal V, and the binary dara signal Va, for
the constant phase diffcrcnce a correcrion is per-
formed on the signal S, prior 10 decoding the syn-
chropizavon signal

Additionally, if the inpur video signal V, is ad-
vanced by wo much, the signal Sz, wheren the con-
staut delay line 19 has been nserted, and the phase of
the signal Sy from the synchronization signal decod-
ing circuit 18 are sent to the combining circuit 20 for
mariching.

The video signal Spuegow and video signal
S[.ups.m,]. which match SIQnals Sz and Slﬂ‘;g‘mg], are
combined using a wchmque that is the same as con-
vennonal video signal combining, and the video sig-
nal is combined through allernaungly swilching over,
al the control signal S, thar is ourput to the combiming
circuit 20 from the swichover control cireuit 21, or
in other words, the oufpuf videa signal V; is obrained
from the outpyt sido of the combining circuit 20.

Figure 4 illusirases caamples of waveforms for
the relutionships of these signals, where, in this Fig-
ure 4, (Spuegere)): (Stuegme)), and (Spacgivie))s  and
(Vyusgoicy) e the respective signals Ss, Spugne), a0d
Shiiegaics Along wWith Vi in Figure 1.

The aforementioned switchaver congol circwt
21 sends, to the combining circuit 20, instructions for
switching over 10 the Two video signals 1o be com-
bined, based on the timing determined through logi-
cal processes on signals such as the synchronization
signal and manua) swilch signals from the out side.

Note that for the video signal S; wherein the
phuse difference variability over time between the
video signals has been canceled out, it is also easy 10
add the appropriate color through the use of a color
signal used in the input video signal V,.

As is described above, the video comlming de-
vice as sef forth in the present invention performs a
delay operanon for capceling phase differences, and
is a device for combining two video signals without a
phase difference, and thus it is possible to combine
video signals that do not cxactly match each other in
the phase.

Moreover, because the phase correchon is per-
formed for each synchronizaton signal, cven if there
is a change in The time axis in the phase difference
between the video signals, this is correcied smoothly,
and thus there is the effect of making it possible w
use video signals thar have variation over time in the
synchronizapop phases from, for cxample, VCRs and
magnetic disks, as the video signals 1o be combined.

Moreover, heeause the video signal for which the
delay correction operarion is performed is a binary
video signal comprising only the two levels of black
and white, it is possible to include the synchroniza-
uon signal daw as well und w handle all o> digial
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signals, and thus there is the benefit of effects such as
bemng able 1o grealy simphify the agjusiment and
mantenance, slong with being able to plan miniaturi-
zation and cost reducnons through converting 1o the
use of integrated circuits through being able 10 struc-
wre not only the circuus that perform the acrual digi-
1al calculations of detecung the phase ditfcrences,
determining the amount of correction, and switching
the 1aps, but also structunng the multiple wp delay
line from digital signal elements.
4. BRTEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram illuswaring one ex-
ample of «mbodiment of 4 video signal combining
device according 1o present inventon; Figure 2 15 a
signal waveform diagram Wustrating the relation-
ships 1n timings beiween the signals Va, H,, ang 8; in
the aforementioned video signal combining device:
Figure 3 is a waveform diagram illusrating the rela-
tionships 1n timing between the signals Sy, Hi. G. and
S; in the aforemendoned videa signal combining de-
vice; and Figure 4 1s a signal waveform diagram il-
lustranng the relationships between the signals S, Sy,
S;. and V5 in the aforemenuoned video signal com-
biming device.

11, 13 ... Synchromzation separaling circuts, 12
... Phase comparing cucuil. 14 ... Phase difference
calcylaring curcuir, 15 ... Delay linc controlling cu-

FIGURE 1

Lsee source for figure]

FIGURE 2

|see source for figure)
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cuit, 16 ... Binarizing cirewt, 17 ... Multiple 1ap delay
line, 18 ... Synchronization signal decoding circuit,
19 ... Constant delay line, 20 ... Combining circuit, 21
... Switchover conrol circuit

Patent Applicant: Oki Elecmric Co., Lid.

Agent: Paicnr anorney Hirosh: KIKUCH!
[sea] aliegibic]

FIGURE3

[see source for figure]

FIGURE4
[see source for figure)

V1 display V2 display
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(1) Line B of page 3 of the Specification corrected
from "signal” to “signal B” [page 1, Icft column,
line 13].

(2) Line 15 of page 3 of the Speciication correcicd
from “consiant component” [0 “rofating compo-
nent” [page 1, left column, hine 25}.

(3) Line 2 of page 4 of the Specification corrected
from “that have been combined” ro “thal are 10
be combined” [page 1, lcft column, line 36).

(4) Line 6 of page Y of the Specification corrected
from “signals S; and Spucgue)” 10 “Phase of the
synchronizauon signal” (page 3. right column,
bine 14}.

(S) Figure | through Figure 4 1n the drawings cor-
rected from V1" through V3", "H1", “H2",
and “S1” through “Ss” to “V,” through V57,
“H,"”, “Ha", and ~S;” through *'Ss™

FIGURE ]

[sec source for figure)

FIGURE 2

[see source for figure]
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FIGURE 3

[see source for figure]

FIGURE 4
[see source tor figure)

V, display . V, display
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